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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1 . 1 1 4, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 10 
November 2005 has been entered. 

Status of Claims 

2. Claims 1 , 29-30 and 32 are amended in view of the amendment filed 1 0 
November 2005. Claims 2, 27-28 and 31 are canceled in view of the amendment. 
Therefore, claims 1, 3-26. 29-30 and 32 are currently under examination. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 1 and 3-26 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. In this case, the amended feature of "wherein 
said electric current resistively heats said catalyst, thereby disproportionately increasing 
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a temperature of said catalyst with respect to said support" as recited in instant claim 1 
is not described in the original specification. Claims 3-26 are rejected since they 
depend on instant claim 1 . 

5. Claim 29 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. In this case, the amended feature of "wherein said 
electric current resistively heats said catalyst such that a temperature of said catalyst 
substantially increases with respect to said electrically conductive carbonaceous 
material " as recited in instant claim 29 is not described in the original specification. 

6. Claim 30 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. In this case, the amended feature of "wherein said 
electric current resistively heats said catalyst such that a temperature of said catalyst 
substantially increases with respect to said support " as recited in instant claim 30 is not 
described in the original specification. 

7. Claim 32 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
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skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. In this case, the claimed feature of "wherein said 
electric current resistively heats said catalyst such that a temperature of said catalyst 
substantially increases with respect to said support " is not supported by the original 
specification. 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 1, 3-11, 17, 22-26, 29-30 and 32 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Abe US 6,641,795 B2(Abe) in view of Puskas et al. US 
4,415,479(Puskas). 

Abe teaches method to electrically heating a catalyst unit comprising a catalyst 
on a support that is electrically heatable(abstract). The catalyst is used in reformer 
reactions such as steam reforming reactions using methanol(col. 5 line 18 - col. 6 line 
12). 

However, Abe does not explicitly teach the support material is a carbonaceous 
material as claimed. 

Puskas teaches a catalyst comprising palladium adsorbed on the surface of a 
porous carbonaceous support material such as activated carbon granules(col. 5 lines 
47-56, claim 1). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have incorporated the activated carbon granules of 
Puskas as the catalyst support in the electrically heatable catalyst unit of Abe in order to 
produce a catalyst with increase catalytic activity and selectivity as taught by Puskas 
(col. 1 lines 29-43). 

Regarding claims 1 , 29-30 and 32, Abe in view of Puskas disclose a catalyst 
supported by activated carbon granules that is electrically heatable, which reads on the 
claimed electrically conductive catalyst support. The catalyst of Abe in view of Puskas 
can be used in chemical reactions such as a steam reforming reaction. Therefore, Abe 
in view of Puskas meet the intended use of "for conducting a chemical reaction in the 
presence of a catalyst". In addition, the catalyst support of Abe in view of Puskas(i.e. 
activated carbon granules) is electrically conductive and is electrically heated, which 
implies passing of current from the support to the catalyst when an electric current is 
applied to the support. Furthermore, since Abe in view of Puskas teaches the same 
electrically conductive carbonaceous material as catalyst support and applying an 
electric current to the catalyst support(i.e. via electrical heating), the claimed electric 
current resistively heating the catalyst, thereby substantially increasing the catalyst 
temperature with respect to the support inherently takes place in the process of Abe in 
view of Puskas. The instant claim also does not provide limitation to the temperature 
rise of the catalyst support, the instant claim does not preclude co-occurrence of 
thermal heating of the catalyst from the catalyst support. 
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Regarding claim 3, 5-7 and 22, Abe further teaches the catalyst may be Pd, Pt, 
Co, Ni, etc. The metal catalyst is loaded on a heat-resistant oxide such as Al 2 0 3 , Si0 2 , 
Ti0 2) Zr0 2 , MgO, etc.(col. 12 lines 28-67). 

Regarding claims 4, 1 7 and 25, since the instant claims all depend on the 
independent claim 1 , the examiner is taking the position that the activated carbon 
granules as catalyst support as taught by Abe in view of Puskas encompasses the 
claimed carbon fiber and the woven or nonwoven carbon fiber cloth or felt or plug. 
Therefore, a prima facia case of obviousness exists. See MPEP 2144.05. The 
selection of claimed carbon fiber, the woven or nonwoven carbon fiber cloth or felt or 
plug from the activated carbon granules disclosed by Abe in view of Puskas would have 
been obvious to one of ordinary skill in the art since Abe in view of Puskas teach the 
same utility in their activated carbon granules. 

Regarding claims 8 and 9, Abe further teaches that the surface area of the 
catalyst carrier is in the range of 5 - 300 m 2 /g(col. 12 lines 47-61), which reads on the 
claimed surface area of about 1 - 1000 m 2 /g as recited in instant claim 9. Abe further 
teaches that a heater unit containing sintered Zn0 2 carried catalyst(col. 6, line 61 - col. 
7 line 20). Even though Abe in view of Puskas do not explicitly teach the claimed carrier 
pore diameter of about 1 to about 100Angstroms as recited in instant claim 8, the 
catalyst carrier of Abe in view of Puskas inherently meets the claimed pore size since 
Abe in view of Puskas teach the same catalyst carrier with the same surface area as 
claimed. 
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Regarding claims 10-1 1 and 26, Abe further teaches that the catalyst unit having 
electrodes on each side of the catalyst unit(col. 9 lines 21-33). Therefore, the activated 
carbon granule supported catalyst in a catalyst unit between two electrodes as taught 
by Abe in view of Puskas meets the limitations of instant claims 10-1 1 and 26. 

Regarding claim 23, Abe further discloses that the steam reforming reaction 
temperature is 500°C(col. 5 line 67), which inherently meets the claim limitation of 
electrically heating up the catalyst for about 50 - 1200 degree C, since the catalyst 
would also needed to be heat up to the reaction temperature. 

Regarding claim 24, Abe further teaches the claimed steam reforming reaction 
using methanol(col. 5 line 18 - col. 6 lines 12). 

10. Claims 4 and 12-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Abe in view of Puskas, and further in view of Parmentier et al. US 6,383,972 B1 
(Parmentier). 

The teachings of Abe and Puskas are discussed in paragraph 9 above. 

However, Abe in view of Puskas do not explicitly teach the claimed catalyst 
support being carbon fiber or woven/unwoven carbon fiber cloth or felt. 

Parmentier teaches using activated carbon fiber fabric as support for catalyst 
such as Pt, Pd, Ni, etc. (abstract, col. 1 line 49 - col. 2 line 53). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have used the activated carbon fiber fabric of 
Parmentier to support the catalyst of Abe in view of Puskas since Parmentier teaches 
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that the activated carbon fabric(i.e. woven carbon fiber cloth) is a functional equivalent 
catalyst support for the catalyst of Abe in view of Puskas. 

Regarding claims 4 and 17, the activated carbon fiber fabric as taught by Abe in 
view of Puskas and Parmentier read on the instantly claimed carbon fiber and woven 
carbon fiber cloth. 

Regarding claim 12, Parmentier further teaches that the carbon fibers have a 
mean pore size of 0.3nm - 3nm with a total porosity of 30-50% (col. 2 lines 32-36). 
Since Abe teaches that the support total porosity of 50% or more, the catalyst support of 
Abe in view of Puskas and Parmentier inherently has a total porosity of 50% or more, 
which means that the pore size of the catalyst support of Abe in view of Puskas and 
Parmentier would be 3nm or more, which overlaps the claimed pore diameter of about 
0.005 to about 0.2 micrometer as recited in instant claim 12. Therefore, a prima facia 
case of obviousness exists. The selection of the claimed pore diameter range from the 
pore size range of Abe in view of Puskas and Parmentier would have been obvious to 
one of ordinary skill in the art since Abe in view of Puskas and Parmentier teach the 
same utility in their disclosed pore size range. 

Regarding claims 13-15, since heat conductivity, electrical resistivity and 
dielectric constant are inherent properties of the catalyst support and Abe in view of 
Puskas and Parmentier disclose a significantly similar catalyst support as the instant 
invention(i.e. same material and overlapping pour size), one of ordinary skill in the art 
would have expected the properties, such as heat conductivity, electrical resistivity and 
dielectric constant, to be the same as claimed. Therefore, a prima facia case of 
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obviousness exists. The selection of claimed heat conductivity, electrical resistivity and 
dielectric constant ranges from the disclosed ranges of Abe in view of Puskas and 
Parmentier would have been obvious to one of ordinary skill in the art since Abe inview 
of Puskas and Parmentier teach the same utilities in their heat conductivity, electrical 
resistivity and dielectric constant ranges. 

Regarding claim 16, since Abe in view of Puskas and Parmentier teach a support 
for metal catalyst loaded in a carrier that is significantly similar to that of the instant 
invention(i.e same material for the support, the catalyst and the catalyst carrier, similar 
carrier pore size, surface area, similar support pore size and quality), the amount of 
catalyst present on the support would have inherently overlap the claimed amount of 
about 1 microgram to 10 gram per cm 3 . Therefore, a prima facia case of obviousness 
exists. The selection of the claimed amount of catalyst in the support from the amount 
disclosed by Abe in view of Puskas and Parmentier would have been obvious to one of 
ordinary skill in the art since Abe in view of Puskas and Parmentier teach the same 
utility in their catalyst amount range. 

Regarding claim 1 8, Parmentier further teaches that the fabric is shaped by 
rolling after the catalyst has been uniformly distributed through out the support(col. 3 
lines 12-19). Therefore, it would have been obvious to one of ordinary skill in the art to 
have incorporated the technique rolling of the catalyst support as taught of Parmentier 
into the process of Abe in view of Puskas in order to impart cohesion to the shaped 
support as taught by Parmentier(col. 3 lines 12-19). In addition, Abe further teaches 
that the catalyst is disposed in the flow path of a reactant fluid during the reaction(col. 6 
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lines 4-8). Therefore, Abe in view of Puskas and Parmentier meet the limitation of 
instant claim 18. 

11. Claims 19-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Abe in view of Puskas, and further in view of Colbert US 6,824,755 B2(Colbert). 

The teachings of Abe and Puskas are discussed in paragraph 9 above. 

However, Abe in view of Puskas do not explicitly teach the claimed polymeric 
adsorbent such as an ion exchange resin. 

Colbert teaches the using of ion exchange resin covered carbon nanotube as 
catalyst support(col. 13 lines 29-33). 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
incorporated the ion exchange resin covered carbon nanotube of Colbert into the 
process of Abe in view of Puskas at the catalyst support since Colbert's ion exchange 
resin covered carbon nanotube is functionally equivalent to the catalyst support of Abe 
in view of Puskas. 

Regarding claims 19-20, the ion exchange resin covered carbon nanotube 
catalyst support as taught by Abe in view of Puskas and Colbert read on the polymeric 
adsorbent catalyst support such as an ion exchange resin as recited in the instant 
claims. 

Regarding claim 21 , Abe further teaches that the catalyst is used in the form of 
beeds as claimed. 

12. Claim 1, 5, 23, 29-30 and 32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Affleck et al US 4,868,841 (Affleck) in view of Puskas. 
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Affleck teaches a directly heated ceramic catalytic support that is heat and 
electrically conductive(abstract). 

However, Affleck does not explicitly teach that the claimed catalyst support being 
an electrically conductive carbonaceous material as claimed. 

Puskas teaches a catalyst comprising palladium adsorbed on the surface of a 
porous carbonaceous support material such as activated carbon granules(col. 5 lines 
47-56, claim 1). 

With respect to amended claims 1 , 29-30 and 32 of the instant invention, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to have incorporated the activated carbon granules of Puskas as the catalyst support for 
the electrical heating of catalyst as taught by Affleck in order to produce a catalyst with 
increase catalytic activity and selectivity as taught by Puskas (col. 1 lines 29-43). In 
addition, the catalyst support of Affleck in view of Puskas(i.e. activated carbon granules) 
is electrically conductive, which implies passing of current from the support to the 
catalyst as claimed. Furthermore, since Affleck in view of Puskas teach the same 
electrically conductive carbonaceous material as catalyst support and applying an 
electric current to the catalyst support(i.e. via electrical heating), the claimed electric 
current resistively heating the catalyst, thereby substantially increasing the catalyst 
temperature with respect to the support inherently takes place in the process of Affleck 
in view of Puskas. The instant claim also does not provide limitation to the temperature 
rise of the catalyst support, the instant claim does not preclude co-occurrence of 
thermal heating of the catalyst from the catalyst support. 



Application/Control Number: 10/658,079 Page 12 

Art Unit: 1742 

With respect to claim 5 of the instant invention, Affleck further teaches that the 
desired catalyst is Pt(abstract, col. 2 lines 20-64). 

With respect to claim 23 of the instant invention, Affleck further teaches that the 
catalyst support is heated to about 350°C by an electrical current(col. 3 lines 26-62, col. 
4 lines 1 5-20, col. 5 lines 5-50), which read on the claimed catalyst temperature 
increase of about 50 - about 1200°C. 

Response to Arguments 

13. Applicant's arguments filed on 10 November 2005 have been considered, but are 
not persuasive. 

14. The declaration under 37 CFR 1 .132 filed 10 November is insufficient to 
overcome the rejection of claims 1 , 3-26, 29-30 and 32 based upon 35 U.S.C. 112, first 
paragraph, new matter rejection as set forth in the last Office action because: The 
Declaration lacks factual evidence showing the "substantial or disproportion" 
temperature difference between the catalyst and the support . The Declaration also 
lacks factual evidence showing that the temperature of the support remains 
substantially the same before and after the catalyst activation. For example, in 
paragraph 13, the statement of heating being generated at the site of any 
catalyst(claims 1 , 29-30) does not exclude the heating of the support. Therefore, it does 
not clearly suggest that the catalyst is being disproportionately heated relative to the 
support as asserted. In paragraph 14, there is no factual evidence for the assertion that 
the temperature of the catalyst substantially increases with respect to the support when 
an electric current is applied to the conductive carbonaceous support having any 
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catalyst dispersed therein. In paragraph 15, no temperature data for Cu/Zr/AI catalyst 
and carbon cloth are provided in Example 2. Furthermore, the example 2 is not 
commensurate in scope with the instnat claims 1 and 29-30. Therefore, the examiner 
does not consider applicant's arguments persuasive. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lois Zheng whose telephone number is (571) 272-1248. 
The examiner can normally be reached on 8:30am - 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on (571 ) 272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 



LLZ 




ROY KING 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 1700 



